Diagnosis of Russell-Silver syndrome by the combined bisulfite restriction analysis-denaturing high-performance liquid chromatography assay.
Russell-Silver syndrome (RSS) is characterized by prenatal and postnatal growth retardation, triangular facies, and fifth-finger clinodactyly. Half of all patients with RSS have hypomethylation of the differentially methylated region of the H19 gene on chromosome 11p15.5. Hence, a quantitative methylation analysis of this region can be useful for the molecular diagnosis of RSS. However, conventional assays based on bisulfite clone sequencing are rather time and labor consuming and are not suitable for clinical use. In the present study, we investigated a possible method of quantitatively determining H19 hypomethylation in RSS patients using a combined bisulfite restriction analysis (COBRA)-denaturing high-performance liquid chromatography (DHPLC) assay; in this combined assay, polymerase chain reaction products amplified from the H19 differentially methylated region of bisulfite-treated genomic DNA were analyzed using a COBRA assay, which detects methylation-dependent sequence differences in the bisulfite-treated genomic DNA using a restriction enzyme analysis. We designed the assay so that a restriction enzyme (HinfI) would cut the methylated, but not the unmethylated, template. The molar ratio between the cut and uncut fragments was measured using DHPLC, and the construction of a calibration curve enabled the methylation index for the original genomic DNA to be estimated. An analysis of seven RSS patients using the COBRA-DHPLC assay demonstrated that three of the seven RSS patients had a low methylation index of around 10%. A comparison of the methylation indices obtained using COBRA-DHPLC and conventional bisulfite clone sequencing revealed an excellent intermethod agreement. In summary, we have developed a robust, rapid, and cost-effective COBRA-DHPLC-based screening system for RSS.